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 `h`cgY\N{dM(`cw_w[Rh:|ZNd} ISTNHFS ∈ {0, 21.43, 42.86, 64.29, 85.71, 107.1, 128.6, 150.0,
171.4, 192.9, 214.3, 235.7, 257.1, 278.6, 300.0} pA(µm)2
@
 :N/kR_baZ|.} T STNHFS ∈ {3.00, 6.00, 20.0, 40.0}ms
Y\a][RI:{[tY\[R_bMh`cg{[m_waFx
kRN8fih`N1xLv1W
fSTNHFS ∈ {25.0, 50.0, 167, 333}Hz
@o{ox:|




1 − 5 V
$ {oM(`cb_[mhL|ZNS%	
120 − 180 Hz
$ÄkmN#
fih`N/xLv	W %{oxL|
























































t = 15000 ms
[Ra
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Period = 40 ms
Ampl.
Error index







Pulse dur. = 0.15 ms
Pulse dur. = 0.3 ms
Pulse dur. = 0.6 ms
Pulse dur. = 0.9 ms
Period = 40 ms
Ampl.
Coef.of var.







Pulse dur. = 0.15 ms
Pulse dur. = 0.3 ms
Pulse dur. = 0.6 ms
Pulse dur. = 0.9 ms
^&%
Period = 20 ms
Ampl.
Error index







Pulse dur. = 0.15 ms
Pulse dur. = 0.3 ms
Pulse dur. = 0.6 ms
Pulse dur. = 0.9 ms
Period = 20 ms
Ampl.
Coef.of var.







Pulse dur. = 0.15 ms
Pulse dur. = 0.3 ms
Pulse dur. = 0.6 ms
Pulse dur. = 0.9 ms
v%
Period = 6 ms
Ampl.
Error index






1.0 Pulse dur. = 0.15 ms
Pulse dur. = 0.3 ms
Pulse dur. = 0.6 ms
Pulse dur. = 0.9 ms
Period = 6 ms
Ampl.
Coef.of var.







Pulse dur. = 0.15 ms
Pulse dur. = 0.3 ms
Pulse dur. = 0.6 ms
Pulse dur. = 0.9 ms
|_%
Period = 3 ms
Ampl.
Error index






1.0 Pulse dur. = 0.15 ms
Pulse dur. = 0.3 ms
Pulse dur. = 0.6 ms
Pulse dur. = 0.9 ms
Period = 3 ms
Ampl.
Coef.of var.







Pulse dur. = 0.15 ms
Pulse dur. = 0.3 ms
Pulse dur. = 0.6 ms













































fSTNHFS = 50 Hz
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T ThlSM = 50 ms
{oxL|






















v/{dYRNd£lstao[RN[mIL{[Aadx`Nad[mI`N[RIL{dcb{dM(_bvv1N1cbcbYrYR¦$_w[mvI`N8YkRaFM CN1kRN/v¡[rkmN1cg{¤Wh`x:v¡[R_badx $¨_ £ Nd£
EI = 0
%




θThlr = −84 θ
Thl
r = −79.8










































Ordinary and fast T-current
mV
ms
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^&% 6QAk|Z_wx:{okmWI8H v1h`kRkmN1xi[ 6QAk|Z_wx:{okmWI8H v1h`kRkmN1xi[Park.
t (ms)
v (mV)





































vS% 6,L{FYp[ 8zH v1h`kmkRN/xF[ 6,L{FYp[ 8zH v1h`kmkRN/xF[
t (ms)
v (mV)














































































LkRaX_g|ZN{ox {ocw[RN/kRxL{o[R_bdN[mkRN8{[mM]N/xi[]adtL{okm«X_wx:Y\aFx`_b{dx M(ao[RaFk´|Z_gYRadk|ZN1kY_wA$hL^`_wx {oxL| HN/kRM{dx¾¬ Y
M(aZ|ZN/c_gYtN8YRYRN1xi[m_b{dcwcbW¤{dcw_g|.£ T¯N(|Za)x`ao[z«ixLa¦ _wl[mI`_bYYRN1cbN/v	[R_bdN´YRCN1N/|`_wx`e)h`®ad+{_badxv1h`kmkRN/xF[A_bY
CaFYmYR_w^`cbNr_bx`k{dv	[R_gv	Nd£P _w[+_gY§CaFYmYR_w^`cbNdFh`kR[RI`N/k§N1¥XCN1km_bM]N/xi[m{[m_waFx_bx[RI`_gY|Z_wkmN/v	[R_badxv1adh`cg|YRN1kmdNJ[Ra
|`N1dN/cwaF){´x`N1¦ |Zkmh`e  ^L{dYRN/|[RI`N/km{d:N/hZ[R_gvYp[mkm{o[RN1eFWd£P­x{dxXWv1{dYRNdZ_w[rv	aFh`cb|^:N{´¦J{¤Wao{ocb_g|`{[m_wx`e
[mI`N`kmadCaFYRN/|M]N8vIL{oxL_bYRM adkr),GU){Fv¡[m_waFx¾£
6QAk|Z_wx:{okmWI8AH­v	hLkRkmN1xi[ 6,L{FYp[ 8zH v1h`kmkRN/xF[
τThlr0 = 28 ms τ
Thl
r0 = 5 ms
σThlrτ = 10.5 mV σ
Thl
rτ = 15 mV
EI1 0.36 0.030
EI2 0.39 0.080
















t = 15000 ms
[ma
t = 20000 ms
%
  X# ) 1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")#$ 
,Ladcbcwa¦$_bx`e®$hL^`_wx@{dxL| HN1kmM({dx¾¬ Y{oxL{dcwWZYR_bY_[[mh`kmxLYaFhZ[[RI:{[/[p¦a®«dN/WCad_bxi[mY{Fv1v1adh`xi[adk[RI`N



































































































wexc = 5 ms
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1+exp 	 ·−θST Nr
σST Nr 













1+exp 	 ·−θST Nnτ
σST Nnτ 
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1+exp 	 ·−θT hlr
σT hlr 
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0 1 0 0 1 0 0 0
1 0 0 0 0 1 0 0
0 0 0 1 0 0 0 1
0 0 1 0 0 0 1 0
0 1 0 0 0 1 0 0
1 0 0 0 1 0 0 0
0 0 1 0 0 0 0 1













































































































0 1 1 0 0 0 0 0
1 0 0 0 1 0 0 0
0 0 0 1 0 0 0 1
1 0 1 0 0 0 0 0
0 0 0 0 0 1 1 0
0 1 0 0 1 0 0 0
0 0 1 0 0 0 0 1



















































































































0 0 0 1 0 0 0 1
0 0 1 0 0 0 1 0
1 0 0 0 1 0 0 0
0 1 0 0 0 1 0 0
0 0 0 1 0 0 0 1
0 0 1 0 0 0 1 0
0 1 0 0 1 0 0 0













































































































1 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0
0 0 1 0 0 0 0 0
0 0 0 1 0 0 0 0
0 0 0 0 1 0 0 0
0 0 0 0 0 1 0 0
0 0 0 0 0 0 1 0































































































































1 0 0 0 0 0 0 0
0 1 0 0 0 0 0 0
0 0 1 0 0 0 0 0
0 0 0 1 0 0 0 0
0 0 0 0 1 0 0 0
0 0 0 0 0 1 0 0
0 0 0 0 0 0 1 0

























































1 1 0 0 1 1 0 0
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21.43, 42.86, 64.29, 85.71, 107.1, 128.6, 150.0, 171.4,
192.9, 214.3, 235.7, 257.1, 278.6, 300.0 pA(µm)2
$ ,GU %
T STNHFS 3.00, 6.00, 20.0, 40.0ms
wSTNHFS 0.150, 0.300, 0.600, 0.900ms
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θThlr = −79.8 mV
{oxL|
σThlrτ = 11.025 mV
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T ThlSM 25 ms
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